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PONTRYAGIN, L. S. (Pontrjagin)

nik L n .
Sphere into S Sphere, ™

on of Reflections of S

b (i), pp 193-220, 1951.

nlocal Method of Investigati
Usp. Mat. Nauk Vol. 6 Ho.

U-1635, 16 Jen 52
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1. PCNTRYAGIN, L. S.

" 2. USSR (600)

4. Physics and Mathematics

7. Works on Tépology' and Other Fields of ?4athematics, P. 8. Uryson,

(2 Vols. Moscow-Leningrad, State Technical Press, 1951). Reviewed by
L. S. Pontryagin. Sov. Kniga, No. 1, 1953,

- 9, 4@wReport U-3081, 16 Jan, 1953, Unclassified.
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"1uééa/u3them5t1¢s Q‘Régulation‘:A: R Aug'53~

"Fhe Zeroes of Certuin Elementary Transcendental
_Functions," (Supplement) L. S. Pontryagin, Corr-
Mem, Acad Sci USSR

v;DAN sssn, Vol 91 o 6, P 1279-1280

States that the results {namely, the conditions for
-the stability of function H(iy)) of the present
fsu'pplement and of his earlier work (Iz AN SSSR, Ser ,

.. 6, 115, 1942) are connected with certain

_ problems in the theory of regulatlon. I‘Iotes that

V |
275782

. these results are completely applicable to functions
“of.a somewhat more general kind than the so-called:

. _.quasipolynomials H(z) = h\z ez) {here h(z,t) = -
"ggaxmzmt ) discussed here.. I—‘resented 10  Jun 53
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o Gladkie mnogoobraznya il pnm
,tconl ‘gomotopil. ~ [Smooth mmufnlds and -
: “applications: in_hamotojy theary.]  Trudy Mat;
Inst, im; Steklov. no. 45 Izdat. Akad Nauk SSSR Ms
“Moscow, 1955.: - 139, pp.~:6.30. Tubles; :

“The .present: ‘volume corisistsof.a- detmled account of —
‘the inethods | introduced by.the author and developed b Lo e
‘himi and by V.- A7 Rohlin to siudy the homntopy clussi- :" e P T A .
fication problem for maps of SmkgniSn [see LS. Pon- o oo o
tryagin, C. R: (Dokl.):Acad. Sci. URSS (N.5.)'19;147-149 ) : ST
“(1938); 70, 957-959.(1950);" MR 13,°57; V. A. Rohlin, * -/ = . . ’/6/ BN
-ibid; (NS) 80, 541=544;:81," 19-2 (1951) 84 221-224; I T e
(1952); MR: 13, 674: 14, 573] “ SR
Chapter I consists of a study of smooth (dxfferentmble) T ST
nifolds-Af%. This-study is_taken’ consxdcmbly futther™ . -
“than'is “required “ for; the’ ‘siubsequent -applications. Of- -
particular valie s a" comparatwely simple. ‘account of ..
the Wlntney ‘theorem: on - the: smooth . cmbeddabxhty_;;‘. "
‘of M¥ in. i+, Euclidean space:of (2k-1)-dimensions, -

,‘and a d.scussxm of the: propertles of the smgular points . :
o <mooth map o£ M" Adn” E',‘ r<2k+1 parhcularly 3
=2k, 2k- u (Duwn

F/W :
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owing. type:EX- (% ¢ (x
mall ggg%;ixgdpiramatmri ‘The  no ution 1ayr3;n&33325r2h;h;$§nt
1gigiven up to O(E) Preodsion, A method of de_n

As pronantad. Two UBJR rareranoon (1947—1951)
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ETRYASTH, L. 3. {lorr. Mem.)

"Certain Mathematical Problems Arising in Connection witi the Theo of Opti
i imal
Systems of Automatic Regulation," ' ry of Op

paper read at the Session of the Acad. Sci. USSR, on Scientific Froblems of Aut ; :
Production, 15-20 October 1996, o ' viematic
Avtomatika J telemekhanika, No. 2, p. 172-192, 1957,

9015229
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((-‘\l\\t # ) KMoy i,

Cdun=dul e, Trudy '50, V. 1, deot, Hpta., Tadatel 'stvo AN HEGR, Monoow, IU‘?, J;/ e

Saatlon of MaLheanlcal Problems Ln Phyaic

Reports by ths following personalities are 1ncluded.,
' Belkiqa, M. G. (Moscow). Electromagnetic Wave Diffraction

- on Ellipsoid of Revolution and Disks.,

Boltyanskiy, V. G. (Moscow), Pontryagin, L. (Hoscow)
- On Equilibrium Stability of the ﬁe%ay Sistem of
Differential Equation..

: Boltyanskiy, V. G. (Moscow), Gamkrelidze, R. V. (Moscow), -
Pontryagin, L. S. (Moscow). On the 'rneory of
Optimum Processes.z o :

Bonsh-Bruyevich, V. L. (Moscow). On a Problem Relating
to the Quantum Theory of Many Bodies.

Vladimirov, V. S. (Moscow) On an Integral'ndfferentialv
Equation. & : ,
Card 73/80

=t s e ot b et 4 s Dt o s e

‘Gard 75/80

217
217-218

218
218

218-219 -
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PONTRYAGIN, L.S.; MISHCHENKO, Ye.F.

1 T e .
", Pavel Sergeevich Aleksandrov; on the occasion of the 60th anni-
versary of his birth and the 40th anniversary of his scientiflc
activities. Usp.mat.nauk 11 no.4:183-192 Ji-Ag '56. (MLBA 9:11)
(Alekeandrov, Pavel Sergeevich 1896-) 7 .
(13011 oruphy--Hathematicn)
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é’/cvsz/’)/ RE U, LS
- AUTHOR: PONTRYAGIN, L.S. 38-5-2/6

TITLEs Asymptotic, Behavior of the Solutions of Systems of Differential
C . : ' ‘Bquations With a Small Parameter in the Derivatives of Highest
"Order (Aslmptoticheskoye povedenie resheniy sistem differen=
tsia%'nykh uravneniy s malym parametrom. pri vysshikh pr01zvod-
nykh o i

PERIODICAL: :Izvestiya Akad Nauk, SersHot.,19 )7 Vol.21,Nr 5, pp.(xO"-G"(}(UoSR)
ABSTRACT: The author cpns1ders the system

‘ feta féxnf)
1 .
(1) _ 7 = &(xyy)
where x and y are k- and 1l- dimensional vectors and the
. degenerated system (
' f(x,y) = 0
2 4
(2) o g ¥ = a(xyy)
" The asymptotic expan81on of the solution
(3) = x(t,€) » ¥ = y(t,E)

of (1) is obtained which holds also for t = 0 and the

magnitudes of order & / and £1ne are taken into account,
while the magnitudes of order £ are neglected. The deviation
, of the solution (3) from a certain k-dimensional plane- is de-
- CARD 1/;2 termined with the same exactness.
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‘ Asymptoflc Behavior of the Solutions of Systems of Differential 38=-5=- 2/6
Equations With a Small Parameter in the Derivatives of Highest Order

The main roaultn of the paper have been already announceds
(Doklady Akad. Nauk 102, 889-891, 1955).

SUBMITTED: May 9, 1957
AVAILABLE: Library of Congresn
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"0pt‘uml Processes of Regulation,” 7
paper submitted for Eleventh Intl Congress of Iai.hemc.tlnans, gdinburgh, Scotland,
14-21 Aug 58
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. 32865
8/044/61/000/0°2/020/054
[6.3Hv0 ’4'5‘300{“3&) cm/éa}é / / / :
.AUTHOR:  _Pontryagin, L. S. - L ‘ |
TITLEs ' Systems of ordinary Aifferential equations with small ?

parameters on the highest dorivatives

PERIODICALs Referativnyy zhurnal, Matematika, no. 12 1961, 35,

' - abstrast 12B155. (Tr. 3-go Vses. matem, s"yezdaf, ,
1956. T. 3. M., AN SSSR, 1958, 570-577) _

TEXTsy ’ The lecture is deveted to 8 survey of the results V/f/

obtained by L. S. Pontryagin and his disciples on the domain of

systems with smail parameters and the relation of these results with,

earlier investigations. The suther mentions that a rigorous investi-

gation of many questions of radio engineering iezads to the necessily

of investigating the solution of the crdinary system of differen%ial

equations .

€x = f(x.¥):

5’ = g(x7Y) -

POEA

‘\53',

Whers X = {X'gouey X )3 ¥ = (Fsuvor ¥ ) ars vthe unknown functious of

~ the time,Eﬁ7 0 is a small parameier, where magnitudes which are small
card /4 ' : . v
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32865
: S/044/%1/000/012/020/0%4
Systema of ordinary Al f farentral - Cy /0333
of one or another crdar in € uro nagiaited. 1n cther wordar Tho
asymptotic series axpansion ' :

P (r EN y =Y (8,E) (2)

of the solution of (1) and the calculation of some terms of this
series sre to be investigailed. Concerning "the syatem of guick moticns®

Exom flx, y) (3 - V[/

(y is & constant parameter) the assumpiien is made that each sclutien
of (3)* vends for t 2 to an exponentially stabls staticnary soluation

X -« q’('?w Y £ ) (4)

i. e. either to a position of gquilibrium or %o a limit cycle. The
solution (4) depernds on the vector parameter y and maintains its
‘sxponential stability in a certain domain ["of this paramster. Under
the approximation of the point ¢ {t) «c the boundary of [ the stationary
~ solution (4) does no longer exist, or in any sase loses its exponential
stability; & more complicated transition prosesa JlocCurs. ‘

card 2/ ; : "
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32865
8/044/6: /000/012/020/0%4
Systems of ordinary differentlsi . . . g:uL/0t5s

1. If the siationary sointicy (4) 1s a pesition of aquilrbraiam, then

" the asymptotioc series expaneion of tha selution of (2) in terms of
integer powers of £ in the domain [ was inveatigatsd by AN. Tikhonov
and his diseipies. The transisnt proceas wa3 investigated for the
first time by the author and Ys. F. Mishchenke (R Zh Mat, 1958, 2983)
for the case, whare the pogiticn of equilibrinm vanishes because of
the "unicn" with ancther unstable position of gquilibrium and whers
the stationary solution arising by the transient process is again 2
peaition of equilibrium. The saymptrtic expanasicn of the goivtion oz
the "transition fnterval™ was dotermined under sonsideration of the
terms 6?/§ and € 1n € and under neglest of the tarwy £ § the paricdts VX/
selution of (%) and 1ts parind mse walialuted with the sams exX42iness.
2. 1f the stationary sclutinon {4) te paricdic

x.= Cp('é'q':'(';')' s y) sy €T

with variabie periad £T(y¥), then +hs auvher and L. V. Rodygin have
proved thati the "averaging methcd® 2an be applied which has been

Card }/4
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32865
°/04// 1/000/0+2/020/054
G333

Systema of ordinary differeniial . . . g

formerly elaborated for the case =7 uonstant T (N; N. Bcgolyubov and

Yu., A. Mitropol¥skiy. Asimphoticheskiye me*~dy v tecrii nelineynykh <
kolebaniy [ Asympro*;u methods in the :heory of nen-Iinear oscillatic ﬂ
‘Fizmatgiz. M., 1958; R 2h Mai, 1959, 2786K). Purthermore, thers was
construsted an approximate scintior of the system (! t) with exaciness \X
up to the terms € . The periodic solution cf the sysiem (3) is in-

vestigated with the same exaociness. The appsearasce of a "discontinuous®
golution in the muliivibrater Is described.

Note of the reviewaer: The asuthor and Ye. F. Mishchecrko published a
detailed investlgat*nn of zasa 1 (R Zh Mat, 1938, 6709, 6712). In

the cass k 1 =1, Ys5. F. Mishchenkc scntinued the compuataticn and
found the term with arder £ (R Zh Mat, 967, 10Bt%7). The investigdion
of oupa 2 was published by the authar ond L. V. Rsdygin (R Zh Mat,

1961, 4B207 and Dokl. AN S585R, 1950, _.;;_*_, No. 2. 29%-2%0).

[Abstracter s nota: Complete translatioa"]

Card 4/4
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. AUTHORs  Mishchenko ,Y®.F, andPontryagin,, LsSo, Corresponding: 20-1 20-5+10/6T
- . Member of the Academy of quopqel_of the U3SH : : ‘
o TITLE: . - ‘The Proof of Certain Asymptotic Formulas for the Solutions of

Differential Equations With a Small Parameter (Dokazatel’stvo
- nekotorykh asimptoticheskikh formul dlys resheniy differentsial ‘nykh
uravneniy s malym parametrom)

PERIODICAL Doklady Aksdemil nauk SSSR, 1958, Vol 120, Fr 5; pp 967-969 (USSR)

 ABSTRACT:  In [Ref 2] Pontryagin calculated the formal asymptotic expansions
.. _of the solutions of the sysiem

DR SR O k 1.1
ﬁ‘_»_ E,I = f (*:poofgx gy poq_opy )

ey et k1 Ly
o (1)':_';YJ’,"‘]‘GJ‘(‘_-Q}’”»»_I 3 AREXERY 4 )

e et L
" in t!;ex'xei.gvhﬁorhéod"cf a “point ‘for which det “_@_f.:("_ 0. These’

* ¢zpansions were.essentially applied in [Ref 1] and in the ,
joining paper of Mishchenko [Ref 2] . In the present paper it
_is proved that these formal expansions really approximate the '
solutions of (1) with the given exactness. The proof consista

Gard 1/2'
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i,

The Proof of Certain: Asymptafiu Formulas for the Solutions of - 20-120=5=10/67
vD;fferential Bquations With a Small Parameter

in the consiruction af a ”tuba”g_ioe}’df & narrow closed’ :
neighboxhoo’d of ‘the formal approximétionfg' Tre diameter of the

“tube tends to zlero with £° » 8% 0o It is preved that for initial
values insfde of the tube the solution also runa inside of the

tube.
There are 3 Soviet references.

SUBMITTED: March 6, 1958

1. Differential equationa

‘Card 2/2 v : : .
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16(1)
AUT |
TITﬁ:R: - _ Poniryagin, 1,5, ' | '
H Optimal Cont SOV/42 1 |
ro gl
1 Progegg (Optimal'nyye Protsegg o
y Tegulirovanive
niya)

PERIODIOAL,
t Uspekhi
ABSTRACE, Fits s matamatioheskikb nauk, 1959 y47 14, n
. g 8 . ’ -
. h & conmnecteq Tepresentation of resu;tr 1,pp 3-20 (Ussn'.)
8 H.anunOGd aly ]
eady

SUBMITTED: October 8; 1958
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) Differentisl Equations With s
PERIODICALs Isveatiys Akhdemii nauk SSSR,
o T Vol 23, Nr

- ABSTRACT: In ["Ref 1.7 there were obtai
. for the solutions of
s TR R
(T |

,.J

RN .
Y = g_d(x seeesX ,y1,._.

,
16.3L00 . : .
R - R oo _ . 05698
- AUTHORS; Mishchenko, Ye,F., Fontryagin, 1.S..  sov/38-23-5-2/s
TITLE: - The:Prbotfof'Soné.Aaymptatic4E§£inationa.for.the.Solutions of

mall Parameter in the Derivatives

-Seriya matematicheskaya, 1959,
S,.pp 643 - 660 (usxsris’7

ned formal asymptotic expansions

, |
W |

1 (i. ,,-n.,k; j = 1,:..,1)
Y) -

- in"the neighborhood of the points in which det ” g‘fl l{ =0

In-the-present-paper-the: authors prove- ‘that ‘these formally

vcuwx’nvr‘expanstont’reanrlpprotiu;te"rthe' ‘golutions of (1)
~with given exactness. By lirnear ‘transformation and choice of

card 1/2
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T , , © . B6154

) g 7510 : - ' S0V/20-128-5-4/67
AUTHORS Mishchenko, Ye.7., Pontryagin, L.S.,Academician

TITLE: One Statistical Problem on Optimum
PERIODICAL; Doklady Akademii nauk SSSR,1959,V01

ABSTRACT:» The poin
b

ontrol

t zis called controlled, i its motion is describeg

4 i i, 1 n :

(1) AR S CLT W)y 1=1,....n, where uis a con-
trol parameter. The point qQ is called random, if the distri- -
bution of the Probabilities of its

fies the firgt differentia) equation of 4

.N.Kolmogorov
Ref 1/: 92 34
(2) T+ atI(x,6). 5;?3 + b(x,6) Eﬁ = 0,

-If the initial positions of z and Q are known, then the pro-
bybility that » meets the neighborhood E:Z of z within a

certain time interval 1:o<t<<l:1 is a functional of the con-
ptimum, if this
The problem of optimum
nal is known. In the

=9

Card 1/2 control can be solved, if the functio

42210004-4"
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present pa
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(4) &

where x is

66154
One Statistical Problem on Optimum Control 80V/20-128-5-6/67

per the authors show that, if ZEz is a sphere
adius € , the main term of the functional hag

nfzkl/u (x,6‘,'t:) 1

the position of Q in the moment 6, The authors

8ive the outlines of a scheme for the calculation of the

main term
There are
and 1 Fren

ONsMatematich
" (Mathemati

without proof.

3 references, 1 of which ig Soviet, 1 American,
Cht - ’ 7 -

eskiy institut imeni V.A.Steklova AN Sssp
cal Institute imeni V.A.Stekloy AS USSR) ™

SUBMITTED: July 15, 1959
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AUTHORS: Boltyanskiy,v.q., Gamkrelidze,R.v., . o
S - and Pont in, L.S, ' ) :

TITLE; Theory of Optimal Processes. I Meximum Principle

PERICDICAL: Izvestiya Akademij nauk SSSR. Seriya matematiche'skaya, 1960,
: Vol 24, Nr 1, pp 5-42 (USSR) ; ‘

. ABSTRACT, The paper contains g detailedArepresentation of the Tresults
: published by the authors in /“Res 1-6, 10_7. At the —

SUBMITTED; May 14, 1959
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AUTHORS s ,Pontrxagin,L.S,,Academician,‘ L o :
o aﬁd”Rbdygin, L.V. ) » - )

. TITLE; , Approxima@ Solution of a System of Ordinary Differential
‘ : Equations| nvolving a Small Parameter With ths Derivatives

PERIODICAL: Doklady Akademii nauk $ssg, 1960,Vol 131;Hr 2,pp 255-258 (USSR)

 ABSTRACT:  The authors consider the behavior of the solutions of the
' : system of differential equations

. d d
(1) . E% = f(x’y)v a%'='g(x’y))
where x=(x1,...,xk), y=(y1,...,yl) on a finite interval. The

proofs of the results announced at the Thirg Mathematical a11-
Union Congress 1956 are given (compare / Ref 1.7). ()(

There is 1 Soviet reference,
SUBMITTED: December 11, 1959
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; Ib 431-]')\) .-.l,,if:,zi:'-IIj'~9,-4v . , /020/60/132/01/1 //066
,’AUTHORS.V Pontrxagin2 L S., Hember of the Academy, and Rodygin, L.V,

sy b
TITLE: Periodic Solut tion of a System of Ordinary Differential 1'<‘c:ua‘h10nss With
-a Small Parameter Attached to the Derlvatlves

 PERIODICAL: Doklady Akademii nauk SSSR,1960, Vol. 132, No. 3,pp. 537-540
TEXT:  The authors consider the system

- oy d |
(1) € 33; £(x,3) 3% = &(x)

where " x = (x1,.°., x ), ¥y = (y1,=oa,yl)‘ , £€>0 , the vector functions

f and g are three tlmes continuously differentiable. It is ~assumed that the .
multipliers )\1,“.., )‘k ] of the. system in varlatlons

() : ‘5 = £ (x,)| xaxF £

.~ where fy(x,y) = ” MH and x¥ = x¥ (T ,y) ‘is the single non-
" Card 1/3 . : _ . » : . 1><
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1226
,‘Perlodlc Solution of a System of Ordinary - 8/fo20/ 60/15?/03/15,’\.
Differential Equations With a Small Parameter A(taohnd to the Dorivafivr‘w
dogonarabod peprlodio ailul Lo {prartad T(y)) or
.'1 7. ll)( 7,, . . ‘
. (:a) ﬂf r(l,/) s i X f

Yy = oonat - parameter, are di ff‘arenb !1om 1 excepl of one multiplier. The
authora introduce the "averaged system" :

(a)y Sk dy g(y) = —(—)- é‘ g(X*( T ,y),y)df - f € [X( %’,y-).y] d
s . o

'whefe : X(\-{’,y)' X (T(y) vy ,y) and they assume that (4) has a non-degenerated
_pos:Ltion of nquilibrlum Yo ; :

~Theorem : Under the glven assumptlons, for'sufficiently small in the neighbor-

' hgod of the cycle b'd (L ,yo),yo} (1) has a-unique periodic solutlon

{x(tm ) ¥(t; €)F with the propertieés : Its period is ¢ T(y ) +0(e?)

"fand it holds ly(t, €) - y ] = 0( E) . Here ‘there exists a functlon

o Lf’(‘c f) ("phase") ) smoothly depending on t, with the property that Xf’
| A \

~ Card 2/3
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PHASE I BOOK EXPLOITATION 50V/5883

' x’ontrya%f, Lev Semenovich,_ Vladimir Grigor'yevich Boltyahakiy, Revaz
Ve lap o

anovich Gamkrel:ldze, and Yevgeniy Frolovich Mishchenko

Matematichéskaya teoriya optimal 'nykh protsessov V(Ma't'hematicai Theory of Optimum
Processes) Moscow, Fizmatgiz, 1961. 391 p. 10,000 copies printed. :

Ed.s N, kn, Rozov; Tech. E4.; K. F. Brudno.

PURFOSE;  This book is intended'.for specialists concerned with the mathematicgl
theory of optimug control processes. : , ’ o

COVERAGE: The book containg g systematic pPresentation of results on the theory

" of optimum control processes obtained by the authors during the years 1956-196]1
Some dats obtained from other scientists are also included, The authors! go-
called "Principle of Maximum" makes possible the solution qof g considerable
number of variational problems of nonclassical type associdted with the opti~
mizgtion of controlled Proceases. The principle is presented in detail ang is
-compared with Bellman's principle of dynamic programming. A series of groblems
on optimum procesges ig studied on the basis of general methods of the Principle

CIA-RDP86-00513R001342210004-4"
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Bovisel, 4 English, snd 1 German.

TABLE OF GONTENTS; |

Int;’oduction

Ch. I. Principle of Maximum

1. Permissible controls

2, .Statement of basic problem
Principle of maximum L
Discussion of principle of maximum A
Examples. Problems of synthesis , . '_
Problem regarding nonfixed ends and conditions of ‘transversality
Principle of maximum for nonautonomous systems '
Problems with fixed time - . o S '
Relationship betweenprinciplad mayimum and method of dynamic-
Programming ' '
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. : » S/569 61,/002,/000/002/008
/.8000 (1031,11324/3%7 - D298/D302
AUTHORS: Boltyanskiy, V.G., Gamkrelidze, R.V., jiishchenko, Ye.
: . F., and Pontryagin, L.S. (USSRS
TITLE: - Principle of maximum in the theory of optimal

: : processes ' 7

SOURCE: ‘ IFAG?JlstvUongreesg'Moscow 1960, Teoriya diskretnykh,

optimal'nykh i samonastraivayushikhsya sistem.
Trudy, V. 2, 1961, 457 < 4710 - |

PEATE  The general optimum problem 1is formulated, as well as the
higd o reaud bn ol e by Wi nubliven, Whe fi-menatonal phase-

CATETR KN m o onndtlarsal, nind Ehe et by ban aby Jeeds {plrunt) 1n den /
aribed hy tlie vaoltorp aiquatlion ! \/
. - , A 1n .
X = I(xy u), £ = (L7 vevs 1) (&)

is the class of allowed controllers is defined as the dlass of pie-
cewige linear functions u(t), tlxsrt = t,. The optimum problem is

formulated as follows: Thg two points Ei, §% are given in X0, it
Card 1/6
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o , . 8/969/61/002/000/002/008
Prineiple of maximum in the theory ... D296/D302

is required to choose, among the'allowedrcontrollers, a‘controller
u(t); so that the corresponding trajuctory x(t) of Eq. (2), defined
on the entire interval t,= t «4t,, connects the points El’

(x(tl) = gi, x(tz) = 52), and the integral

o o |
g (x(t), u(t))at | (3) 9(
t : : :

29

1

- 1is minimized. Any allowed controller which satisfies the above con-
- ditions, is called the optimal controller, and the corresponding
trajectory -- optimal trajectory. Depending on the choice of the
funcsion £%(x, u) integral (3) may represent the time elapsed, the
Tuel; energy, etc. spent during the process. The necessary condi-
tions which any optimal controller and its corresponding trajectu-
Ty satisfies, are expressed by the tfollowing basic theorem i, cal-
led the principle of maximum. Preliminarily, the vector ¥ of (n +
+ 1)-dimensjonal space XD+l ig introduced, as well as the covari-
ant vector % and the scalar function '

Card 2/6
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Qi_“Thergu§0n7$ﬂé}ﬁéﬁiitonién'syatemfof equations
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- is met up. The hotation E o , . o
S o M(W, x) = sup H("—P: X, u) 4 x' o

‘}‘,fiSZuéQd;;Theorem¥1j(prinbiple*61fmaximum):,Lét u(t) be the optimum

.- controller and x(t) -- the corresponding optimum tragectory of (2).
Theq;ﬁhe_nbnzgro;j00varient,»pontinu0ue function W(t can be found
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trinciple of maximum in the theory ...  U298/D302

’ r‘vso‘_ that the éjo'Ofdiriétes\ xt and x° satisfy on the interval ty =t
=c t, the Hamiltonian system - S ,

T U, S o
OH (9, x. u) - ‘ SR
7 'b 0,1 n

= A,

’HIiT, oAt ‘

i;]uﬁ uj Wakdsinm oty gJSu Whded wurs peperad geoilppblong - by wbe e
Under certain conditions, the provlem is equivalent to Lagrangets
~~.problem of variational calculus, whereby the principle of maxipum
... coincides:with Weierstrass's criterion. The basic difference bet-
" ween both formulations consiste in the arbitrariness of the set .2
~w¢_](9£ftheivglué54of'u) in "the case of the principle of maximum. The
-t 2 ‘optimum problem for. the case of limited phase cocrdinates meams
o Lard 4/6 0 0 : T - :

L]
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"Principle of maximum in the theory ... D298/D30 ,
‘that only such allowed controllers can be chosen, for which the
corresponding phase trajectory of (2) belongs entirely to a fixed,
closed region G of n-dimensional phase space XB. In this case the
"functional (3) is minimized. Further, a theorem is formulated for
optimal trajectories which lie at the boundaries of the region G.
.In order %o uniquely determine the optimum trajectory, a further
condition has to be satisfied by the trajectory when it passes from
the interor of G to its boundary; this condition is called discon-
tinuity (jump) condition (as the covariant funection Y may undergo

a discontinuity). Points of the boundary g(x) = O, which satisfy v(
certain conditions, are called point of contiguity (junction). A
-theorem is formulatea which relates the discontinuity conditions to
the points of contiguity. Further, a statistical problem is stated.
The significance, for optimization theory, of the obtained result,
has yet to be ascertained. It is noted, that it led already to the
solution of a new problem "small parameter" for parabolic equations.
The phase-coordinates are denoted by z. In addition, the poant Q
with provabiliity distribution in the space R, is considered. It is
required to select the controller u(t) of z so that the functional

‘Card 5/6
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AUTHORS: Mishchenko, Ye. F., Pontryagin, L. S. c111/C444
TITLES On a statistical pr-éblem of Eptimai control -
IR ER IR LIRS IR A ‘vm'l‘,—'l ?}'l,c,ﬂ" . ]:7,'.,1:3::'?','! KELD) Seriyn mntemnticheskaya.
S . i |
;’-‘.'.-l"{'.;l,...,'.'.:!,ui,a.v,u;';‘ ' v,

where u = (u",...,ur-) is the controlling parameler.

The motion of the point Qe R be a Markov process. The
probability density of the fact that the point Q, being in the posi-
tion x at the moment G, takes the position ¥y at the moment T, be
(G x» T, y). As a function of g and x, p(O) X, T y) forms the
fundamental solution of the Ae. N. Kolmogorov equation

—@ip—.- + (S, x),ﬂ =0 (2)
xtox? S -

One supposes that: the right hands of (1) are continuous in all va-

card 1/4
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On a statistical problen... B E 3/3226%1/025/004/001/003 7<
' , » C111/c444

riables and c'dntinuouslj differentiablé with respect to 2,00,z

the aij(G’, x)s bi(()“‘, x), “i,j = 1:+..yn are defined ang continu-

ous'forG‘ >0 and arbitrary x¢ Ry all eigenvalues of the matriz

“ ala(ﬁ', x) || have a positive upper and lo-&er bound for these va-

lues of the arguments; b'(G, x) do not increase with | x | faster

than e ix!

‘Let a certain small neighborhood : of z '(e.v g.é sphere with radius

&) move with z. Let h(t) be a non-negative function h(t) € 1, de-
fined on the whole t - axis. Let ¥4 (G, x, T) be the probability for
the fact that the roint Q, having been in the position x at the mo-
ment &, meets the neighborhood ; of z in the tinme interval ' t =

% T (an initiel position z( Q) ve given), A
Problem: Determine u(t) such that the functional

T =~ [ ‘1('1]“:‘[‘6\"“{ "o, Nq H [
ti L& hhd .

_4"
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‘On a statistical problem... s/038/61,/025/004/001 /003
, : o o : c111/C444

attains & maximum. The control u(t) thus defined and the correspond- |
ing z(t) are called optimal. Thus the problem leads to the maximum
principle which often has been. considered by Pontryagin and others,
if (7) is known as a functional of u(t) and z(t). This last problem
is considered in this paper. The following final result is obtained:

Let /11,.

ooy A,n be thefeigenvalues of " aij " $ " aij H the inverse ma-
trix to H gt “; let G(&, x,'l'; r’) = 7

§

R exp{_, a3(qt- xte 22(@) (gl x)+ 2(6))
4(T-6) ' o

- B

Loz - )2

Let ‘x'- z(G)‘ > r s where r is an arbitrary positive number inde-
pendant from & ; . : E

Then (¥, x, T) = &"7% [‘f;('G', x,T) + (G, x, T + o(e%2),

Card 3/4
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Nn noatatiabine) porabilem . 9 (}?‘q,‘/’f!./"”’?’l"’ﬂ Tivoy Fraria
7 . 'g-JJ\»‘ R -i(,u,u,j
V ‘~ ql‘jioﬂq.o A
- ./G(G‘va Lv’]) = - - n_le d');
g i j] 2
AT R , o
. N s ) a(‘ S,¥s¢C
%\G",xﬂ‘) -=~de jP(qs’x7(5;y) [blf 2" (S)J O,D T dy
o y oo

'andcxbeing a constant,‘ndt depending on the equations of motion of
z and Q and being uniquely defined by the size of the ellipsoid ¥

- 12 -2
3)171 f....-e-/\.nr'n = 1,

There are 3 Soviet-bioc references and 1 non-Soviet-bloc reference. -
SUBMITTED: October 29, 1960
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 PONTRYAGIN, L. S.
" statistical pecblem in the tﬁebryo’f optimal control"

report submitted at the Intl Coni‘ of Mathematics ) Stockholm, Bweden,
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KOLMOGOROV, A.N., akademik; MISHCHENKO, Ye,F,; PONTRYAGIN, L,.S., akademik

 Probability problem of optimum control. Dokl.iN SSSR 145
no,51993-995 162, (MIRA 15:8)

1.‘ Matematicheskiy institut im. V.A.Steklova AN SSSR.
(Probabilities) (Automatic control)
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" red, o
~ [Ordinery differential equations] Obyknovennye differentsiall-
nye uravneniia. Izd.2., perer. Moskva, Nauka, 1965. 331 p.
, E . ' - (MTRA 18:6)
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L W695288  BWT(d)/T/EwP(1)  ToP(c)
ACC NR: AP6028012

SOURCE CODE: UR/0042/66/021/004/0219/0272 |

—

)

3
|
|

' : o
#. | -AUTHOR: _Pontryagin, L. S. ) ég P

ORG: none

i
!
!
!

AUSTRACYT  Mhe puvsult of une controlled object by another controlled object in the
case when the future behavior of the pursued object is not known to the pursuer is
-considered as ‘the initial problem. To simplify the deductions, the pursuit problem :
1s generalized and ‘converted to a problem of the theory of differential Bames corre-
sponding to the differential equation in vector form “c -

L E=Z(u v)=X (g, 1) 4V (2, 1), (1) |

SRR ; | | | O

where z = (z!, z22,.,., 2 ig the vector<of the n~dimensional Euclidean space, u a@qi
Vv are control vectors (paramcters), and X and Y are differentiable functions, To P
study the differential game (1), constructions similar to those used in’deriving the’
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“| GOURCE: AN 886R. Doklady, v. 170, no. 2, 1966, 290203

TOPIC TAGS: optimal control, linear differential equation, existence theorem, uniqueness
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ARCEHALYE Y Fha wetiedn prossntr gaveind new selitenes, pwdlahiog, and anbpisisng theoromn

TR an iHH b iy thiod M H ioui;lu Phieai b il anlin) g i 1l il .m.umuu

fogie, l.. H irul A i it %;‘ 1; i T T bit ;.J'il, FETTEE BETIETONE I TRCHE TES | JERH

SHI FRILE EETET B4 B P 4] E B ; i . R TR RN R PN BT B L RN PR

!5" \H i U “M\ i mumih T ITE XTI R LTI IR ~|W=HH ‘?H!«l T CHH 13ty a..“n.Q p g H
asit r..u g

whove 0 & ¢ » 'g' P iu m‘mt. iy le annan of Hinane .umhulu um fuiluwlnq omlnlumm ihwnmo

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001342210004-4"



T S A AR L I AN G O S oS VN it g.,.“g_ﬁ,"‘."tzi}‘x&.hﬁ j? ﬁ’ﬂi’%‘(“rt}'&ﬁ’?&f&“‘fm s & J&ﬁ@}m 2t ,g,_gz.& 'ﬁ‘h’uﬁu 3 '

"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001342210004- 4

| ACC NR:  APg032273

| 18 Pl‘oposed. . H(Po F) 2 L’J(P)lm ', where g; (p)y P € I are bounded measurable

| functions (.X is the plecewlse-smooth boundary of the n-variate bounded reglon) 1f M fg the |
;| control region -- a convex set of nermlsslblo controls forming the ﬁmotlonal olags D -= and f - |
| there exists at least one control i (t) €D for which I,(y) < +=(or I, () < D), then there. %% |
also exista an opﬂmnl control reauzmg (u.) (or inf I2 (u)). "ﬁl

mality crlterlon ls formulated lf uo(t) optlmal then

| sUB QQPE: 12, G._pa/;;sum; DA'.I_‘E:»‘»; 24Decés/ onm _m;nj; ;oo

I

I

or- the necessary Optl

: ;‘e"L ,E ‘1’: (f) llt 2 @, (f) uu (‘t)

— Gt L

opﬂmal control p.o(t) &D are proved. Orig. art. has: 6 formulas. :
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PONTUCH, Anton (Bratislava, Zachova 5)

R A Bt ,‘-’v

Obetetric aspect of lactation. Lek, obzor 3 n0,3-4:166-173 1954,

‘1. %o Zonskoj a porodnicko:] kliniky 5U v Bratislave,
(mc-ramox physiology.)
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PONT'UCH,” A.
!ﬂ'
Significance of hemolyt'c diseases of newborn for prenstal care,
Bratill.lok. listy 35 no.2:65-73 31 Jan 55,

1. Zo zenskej a porodnichoj klin, L¥KU v Bratislave'
dr, Sv.Stefanik.,

(PRENATAL CARR

"role in fetal erythroblaotosis)
(IRYTHROBLASTOSIS FRTAL

role of prenatal cars)

prodno prof.
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PONT 'UCH, Anton, MUDr,
““mm ‘?3&%»\ R Ty ays

Hemangioma (tolangiectasis) of the uterine cervix. Cesk. gyh.,21
no.5:420-421 Fov 56 .

1. I. zen. a por. klin. Bratislava, prednosta prof. Dr. Sv. Stefanik.
" (TELANGIRCTASIS
" uterine cervix (Cz))
(CERVIX, UTERINE, blood supply
telangiectasis (Cz))
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PONTUCH, Anton. NUDr. ;BARDOS, Augustin, MUDr.
AN P T o

Technic of conchcting premature delivery with reference to preventiag
trauma of the central nervous vnton‘ Gauss packs, Cesk. gyn. 22[36]

n0,5:376-385 June 57,

1. sen, pro, klinika v Bratislave, prednontn prof, MUDr. Svetozar
 Stefanik, 7 .
(BIRTH INJURY, prev. & control
Gauss packs in prev, of CES inj. during premature
delivery, technic (Cz))
(CXNTRAL NERVOUS SYSTEN, wds, & inj.
- prev, during premature dolinry with Gauss pnoku.
technic (Cx)) ]
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PONT'UCH, &. (Bratislava, Zochova 5.)

ot P e,

Clinical significance of prolonged pregnancy, Cas. .2
311-315 June 58, e Cas. gyn. 23(37] no.b:

1, I. zen. por. klin, v Bratislave prednosta vrof, Dr. Sv. Stef -
. xaxcy, ’ . e anik

. prolonged (Cz))
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PONT'UCH, A.; 7ZAJACOVA, E.
-

R AT S WS is gty w17

Selective manngement of del 2 - A
K3B-lk2 Aug 58(.' of delivery of nlacenta. Cesk. ;syn. 23[37] n0'6,:

1, I. zen. por. klin, L¥UK v Bratislave, prednos
A. P., 1. zen, por. klin, LUK, Bratislava, =
(IABOR

'(PmcggTZtage. selective management of delivery of placenta (Cz))

delivery, selective management (Cz))

ta prof. Dr. Sv. Stefanik,
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EXCERPTA MEDICA Sec 2 Vol 13/5 Fhysiology

2578. AN EXPERIMENTAL AND CLINICAL STUDY OF THE ANTI-EMETIC ACT-
ION -OF CHLORPROMAZINE - Experimentdine a klinické sledovanie anti-
omotickgho 28inku chlérpromazinu {Largactilu) - ‘ontuch A, and
Toldy M, hLAensko)n Porvoedn, Kiin,, Hravislavae - TOUTIRUT LER, LISTY
1HB0, A1)/ 1 (12-90) Uraphe 3 Tablos | . '

The affective amotic dore of spomorphine wos fount 10 frahade doge to be 11,710

Higee After athinininteation of 13,0 g, of chlovpromasing the effoctiva dasa of

apormorphine romo 1o 4,01 Ml (105 0,001), unid aftar 36 my. of chlovpromazine

10 177.8 ugdug, (1< 0.01), .

——— .-

e -, i . T T o
"
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PREDNA, A,.; SPISIAK, J.; PONTUCH, &.

The value of the buccal test in determination of sex chromatin,
- Cesk.gyn. zs[bo] no.1/2:117-120 ¥ '61.

1. lon.por.klln.lek.fak. UK v Bratislave, prednoata prof. MUDr.
- 8. Stafunﬂc. :

(cnnouosom!:s)
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 POBTUCH, A.; SKLOVSKA, M.

\ . C,oincidanbe of carcinoma portionis and ectopic gravidity. Neoplaama,'
Bratisl.8 no,1:88-93 '6l. : :

1, Pirst Gynecological and Obstetrical Clinic of the Medic‘al
Department of the Comenius University, ‘Bratislava, Ogzechoslovakia.
e (PREGNANCY ECTQPIC compl) .

(CERV 1X HEOPLASMS in pregn)
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_PONTUCH,_Anton,-doc.

The secretion t of glandular hyperplasia of the endometrium.
Cesk. gyn. 26[436110.6:449-1,52 I 'al.

“1, I zen. pory klin'.‘LFUK v.Bratislave, prédnosta dr. S.Stéfgnik.
~ (ENDOMETRIUM diseages)
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PONTUCH, A.; ZAJACOVA, E.j SAPAK, K.
s -

The problem of the stump after supravaginal amputation of
~ the uterua. Cesk. gym. 28 no,5: 337—342 Je 163,

1, I.gyn.-por. klin. lek. fak. UK v Bratia]nve, prednoata
prof. dr. S. Stefanik, -
(HYSTERECTOMY) (CERVIX NEOPLASMS)

(CARCINUMA EPIDERMOID) (COLPOSGOPY)
(CYTODIAGNOSIS)
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Obstetrical problems related to the immunization of pregnant
womeno. Cesk, gynek. 28 no.7:462-465 S 163, ,

1. I zen.—pore klin, lek, fak. UK v Bratislave, preédnosta

rof, dr, S. Stefanik,

F ~ (ERYTHROBLASTOSIS, FETAL) - (EXCHANGE TRANSFUSION)
(FETAL DEATH) ~ (INFANT MORTALITY) -
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Intrauterine fetal death, Cesk.gynek, 28 no.8: 521-524 0 '6j’.

‘ bt . K Lek. fak UK v B’r&tis ave )
dr * 1 prednost.
[ S . ‘Stefanik. - ) 4 sta pTOf.
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- PONTUCH, A.; SKLOVSKA, M.; SAPAK, K.

Intrauterine fetal death from data of the 1lst gynecologicalr and
Obstetrical Hospital in Bratislava for the years 1951 through the
ist half of 1962.7 Cesk.gyneks 28 no.8:525-529 0 '63,

1. I. zen, a por. klin, Lek. fak. UK v Bratislave, prednosta prof,
dr. S. Stefanik,
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PONTUCH,A.; CATAR,G.; ELISCHEROVA, Koy BARDOS A., ZAJAGOVA, E.; SKLOVSKA,M,;
SAPAK’K.q SZDLD,I-. : »

Role of toxoplasmosis and liatarioels 1n the causes of pramaturs:
‘labor. Cesk. gynek. 29 no.48262-265 My'6),

1. I. gyn.=pore klinika Leke fake UK [University . Komenskeho]

v Bratiglave ( prednostas prof. dr. S.Stefanik); Ved.labs
param. Iek, fak. UK [University Xomenskeho] v Bratislave a

Ustav epid. a mikrob., lek. fak. UK [University Komenskeho] v
Bratislave (prednostaz doc.dr. J.Karolcek).,
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| SAPAK Ke, SKLOVSKA, Ho, PONTUCH A,

NS »‘v‘v’“*"f'g”’@kﬁw&;z ,
, Lit*le kno-n causes of premature 1abor, -Cagk° gynek, 29
- ,' no.63466a469 Ag '6&», : '

Yo I, gyn° por. Klin, Leks fak, ha }ovy University v Bratislave
.(prednosta pre;, dr, S Stefemik)., e R ;
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PORADOVSKY, K.; KHRADECKY, L.; MACH, M.; KLUCKOVA, I.; POKORNY, J.;
' PONTUCH, A.; ZAJACOVA, E. -

b e 5,

Obstetrical surgery and perinatal mortality. Cesk. gynek,
- 29 no.6:534=545 Ag '64. , :

1. Gyn.-por. klin. Lek, fak, University P.J, Safarika v
Kosiciach (prednoste doc. dr. K. Poradovsky, CSe,) Gyn.-

por. kKlin. Lek. fak. University Karlovy v Plzni (prednosta
prof, dr. V. Mikolas); Gyn.-por. klin, Lek. fak. University
J.E. Purkyne v Brne (prednosta prof. dr. L. Havlasek [deceased])
a Gyn.-por. klin, Lek. fak, University Komenskeho v Bratislave
(prednosta prof. dr. S. Stefanic).
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POhTUCH A. (Bratlalava, Zochova 5)

Dangers of phamacotherapy in pxc-gmfmcy. Cea/. gymeks 30 no.ls
43-46 Mrt65. .

The clinician's mérginal remarké on uterotonics. Ibid.:77-78

1. T. gyn -por. klinike Lekarske fakulty University Komenskeho
v Bratislave (prednosta: prof. dr. S. Stefanik)
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PONTUCH, . ; BRUCHAC,D.

Laboratory methods in gynecology and obstetrics. Introduction.
Cesk, gynek. 30 no.1:87-88 Mr'65. ,

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001342210004-4"



L

"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001342210004-4

PONTUCH. A, (Bratislava, Zochovs 5)

S ey

Menopausal endometrium in the histomorphologic
picture. Cesk. gynek. 30 no.6:472-415 Ag 165

1, I. gyn.~-por. klin. lsk. fak. Univerzity Komenskeho v Brgtjslave
(predno;ta'prof. dr. S. Stefanik). Submiited January 7, 1965.
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PONTUCH, A.; SAPAK, K.; SKLOVSRA, M.; SASKO, A.

Consultation services of ailied disciplines in our clinical
material. Cesk. gynek 30 no. 9:708-711 N 165.

1. 1. gyn.—por. klinika Lek&rske fakulty Univerzity Komenskeho.
v Bratiglave (prednosta prof. dr. S. Stefanik)
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FOUTULH, A5 KOSECKY, L. Technicka opolupraca JUZA,

A ! Wb | PP

Ymarks on the clinieal velius of the vat test, 8=

e
44 1n0,3:153-156  Ap'is,

1. 1. gyn ~por. klinika Lekarske i&r.h].t" Universitly Komemskeho
v Bratislave (prednosta: proi’. dr. S St“f&.lJK)n‘
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PONTUCH, A.; SKLADAN, D.; BALON, K.

et

Long-term hospitalizalion in the prevention of premsture pregnancy
" termination. Bratisl. lek. listy 45 no.11:680-€84 15 Je '€5

1. I. zenska a prodnicka klinika Lekarske fakulty Univerzity
Komenskeho v Bratislave {veduci: prof. MUDr. S. Stefanik).
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_PONTUCH, F.; GAZAREK, F.; DRAC, P.; POKORNY, J.; UMER, M.; HRADECKY, L.;
KOHOUTEK, M.; ZIDEK, J.; CECH, E.; CERVENKA, J.; NEMEC;
NOVAKOVA, J. ,

Perinatal mortality in premature labor. Cesk. gynek, 29 B -
no.b:459-466 Ag '6. | ,

1. I, gyn.-por. klin, Lek, fak, Universlity Komenskeho v
Bratislave (prednosta prof. dr. S. Stefanik); Gyn.-por. ,
klin. Lek, fak, Palackeho University v Olomouci (prednosta

doe dr. F, Cazarek, CSc.); Gyn.-por. odd. Mestskeho ustavu
narodniho zdravi v Brne (veduci MUDr, Nemec); I. gyn.-por.

klin, Lek. Fak, University J.E. Purkyne v Brne (prednosta

prof, dr. L. Havlasek [deceased]); II. gyn.-por. klin, Lek,

fak, University J.E. Purkyne v Brne (prednosta doc. dr. M, Uher,
CSc.); Cyn.-por. klin, Lek, fak. Karlovy University v Plani
(prednosta prof. dr. V. Mikolas); I. gyn.-por. klin, Fak. vseob.,
lek. Karlovy University v Prahe (prednosta prof. dr. K, Klaus,
DrSc.); Gyn.-por. klin. Lek. fak, University P,J. Safarika v
Kosiciach (prednosta doc. dr. K. Poradovsky, CSc.).
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_BELOV, N.D.; RAKHLIN, I.Te.; ALESHIN, L.I.; SEREGIN, I.I.; FOGODIN,
o h.1.3; PONTYAR; A, A., .LTRUKHOV P.I.; red,

j[Georglevskaya Highwa' fith" trank'navemen* wade of -reinforced
soncrete slabs in the Belozersk logging Enterprise of Vclogda
* Province) Georgleiskala avtomobil'naia doroga s koleinym po-
krytiem iz zhelezobetonrykh plit v Belozerskom lespromkhoze
Vologedskei cblasti, . Vologda, Severo—Zapadnoe knizhnoe izd-vo,
1964. 36p. : .~ (MIRA 18:5)

. l. Nauchnumtekhnicheskuye obshchestvo lesnoy. promyshlennostl i
lesnogo khozyaystva. Vologodskoye oblastnoye pravieniye.
2, Belazerskoye 1esopromyshlennoye khozyaystvo (fo- Pq;gggg'
: Pontyar, Petrukhov)
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POUTYOS, Odon, dr.
st .rézxxﬁmgﬁilﬁiﬁ‘ﬂ}l‘;

Consequences of gastroenteroanastomosis as an individual :
operation in peptic ulcers. Magy. sebeszet 9 no.3:162-166 June 56

1. A Csornai Jarasi Tanacs Korhaza (igazgato: Keviczky Pa; dr.)

Sebeszeti Osztalyanak (Foorvos: Pontyos Odon dr.) kozlemenye.

- (PRPTIC UVLCER, surg. . )
gastroenteroanastomosis, postop. recur. & compl. (Hun))
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"MATOS, Iajos, dr,, PONTYOS _Odon, dr.;. FILEP, Gyula, dr.

Prevention of vomiting after anesthesia with Dimenhydrinate (Deadalon)
Magy. sebeszet 14 no.6: 394-398 D 161, .

1. A Csornai Jarasi Tanaca Korhaza (Igazgato' Sik laszlo dr.) Sebeszeti
Osz talyanak (Foorvos Pontyos Odon dr,) kozlemenye.

(VOMITING ther) = (DIMENHYDRINATE mr)
(ANESTHESIA compl)
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P(EUGAIIVA, A.G., SLONIM, A.D., zaveduyushchiy.

S RNTR DA AR TR AL Ui

Interrelationohip of group and defensive responses to heat exchange, Trudy
Inlt figiol, .1315-1’40 152. A , (MLRa 6:8)

1. !nborn.toriyu ekologichukoy ﬂziologii.
~ (Conditioned response) (Aninml heut)
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PONUGAYEVA, A.G.

. Reflex régulation of gas mets‘bolhnr in group assemblages of rodente
during the nesting period of development. l'rudy Inst, fiziol. no.2:
‘*90-502 153, (HERA 7:5)

' 1. Iaaboratoriya ekologichankoy ﬁzlologil (nveduyushchiy - A D Slonin)
T (nodentia) (Rotlexoa)
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PONUGAYEVA, A.G.

A BRI e 2

,Olfactory“analyser and the grubbing activity of rodents.
Zool.zhur. 33 no.4:869-875 Jl-Ag 5k. (MLRA 7:8)

1. Laboratoriya ekologicheskoy fiziologii Instituta fiziolo-'
&1 im. 1.P.Pavlova.
(Rodentia) (Smell)
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PONUGAYEVA  A,G,; TRUBITSYNA, G.A.
Changes in gas exchange in sheep. Trudy Inst.fiziol. 4:171-175 '55.

B i.Lahoratoriya ekologicheskoy fiziologii.Zaveduyﬁshchiy A,D.S5lonim.
(8heep) (Rospirntion) , ,
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 _PONUGAYEVA, AsGe. ..

Role of f,he cheek pouches of the golden hamster in the ggthe~

. . . fiz.ol. funk. 63146=153 Y63
ring of food. Opyt izuch reg z.0l. o 1)

1. taboratoriya ekologicheskoy fiziologii ( zave = profs A.De .
" Slonim) Instituta fiziologii imeni Pavlova AN SSSR,
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PONUGAYEVA, MAntonina Gavrilovna; SLONIM. A.D., otv,red.; NATAROVA, N.V.,
~—————pad;1Zd=-va; XRUGLIKOVA, N.A.. tekhn,red,

[Physiological studies of instincts in mammals] Piziologicheskle
~ issledovaniia instinktov u mlekopitaiushchikh. ‘Moskva, Izd-vo

Akad.nauk SSSR, 1960. 180 p. (MIRA 13:12)
(Instinct)

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001342210004-4"



EASE: 07/13/20
i /2001 CIA-RDP86-00513R001342210004-4

REens SRy

"APPROVED FOR REL

N faita ERCe 2 28 chk SR TR e eAe T 2 Ty
R e S R e S SRR R A A e T

_ BEPF
ik

";’)o Mu /(;q/,f/d, A .

= e ‘ , 85-58=7-15/45
AUTHORS : Sokolov, P. Deputy Chief of the Saratosvskly aeroklub
(Saratov Aeroclub); and_ggnnkallg‘K%;t_Seﬁior Pilot-Inspector
Saratovskiy oblastnoy komitet DOSA DOSAAF Oblast'Committee5
(Saratov) ' : ' ~

TITLE: High Achievements,iﬁ sports (Za vyéokije sportiﬁnyye
dostizheniya) . ,

PERIODICAL: Kryl'ya rodiny, 1958, Nr T, p 11 (USSR)

"ABSTRACT: The authors describe Komsomol and youth txraining for the

Spartacus,Games-1n_Saratov. In the spring of 1958, more than 100

sportsmen'were grained in gliding in the BRO-11 glider. o
Personalities mentioned jnclude S.Safronov, Hero of the Soviet Union;
Reserve officer P. Chepinoga, Hero of the Soviet Union; and pilot-
instructors ‘A. Kerkhon, A. Kokorin, Yu. Yegorov, v. Karshin, and
Yu. Meshkov.

ASSOCIATION: Saratov Aeroclub and Saratovskaya oblast DOSAAF
’ Committee o

Card 1/1 1. Sports--USSR 2. Gliders 3. Pilots--Training
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ted from 5

Ligni“ extrackhim 36 no.5:

~ Zhur. prikle

Sibirskiy tekhnologiche
(1

1. nin)

APPROVED FOR RELEASE: 07/13/2001

ki 1nstitut,
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ts of
4 in the produc

tjop of substances PrOSEN® T, .y nqiisg,
chromatoeliaphi;aﬁif.zmmw S1b,tekh.inste 00-23 (MIRA 14:4)

v | (Eﬁ;raldeh}'de)

(HOL'KIN, YulIo; PONUROV,G~De

(Chromatographic analysis)
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SKRYMNIK, Vladimir Nikitovich;
PONUROV, M.P., red.

[pesign of automatic lines con
gurvey of foreign
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SOTNIKOV, Ya.

sisting of machine

engineering] Proektirovanie avtorab

1inii iz agregatnykh stankov €DbzOT %

skva, TSentr. in-t

tekimiko-ekon. informatsii , 1962.

I., ved. red.;

~tool unitis;
1cheskikh
arubezhnol tekmmiki. Mo~
98 p.
(MIRA 17:7)
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REZNIKOV, V.M.; SVIDERIK, G.,V.; LEVDIKOVA, V.L,; PONUROVA, G.D.

Ultraviolat spectra of condensed ligninas, Znur,prikl,khim, 36
no.611314-1322 Jo '63, : (MIRA 16:8)

1. Sibirskiy tekhnologicheskiy institut, g. Kragnoyarsk,
(Lignin—-Spectra)
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FONURLYA, V. A.

"The Motility of Herve Process and Iis D:velopment, by Trzining,
in Rebbits, Dogs, and Lower X ionkeys." Cand Blol 3ei, Leningrad State
Pedagogical Inst, Leningrad, 1953. ('iZnBlo , o 1, bep 54

50: Sum /3,-, S liar 55

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001342210004-4"



